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Abstract of the disclosure 

Pbarmac utic.l prepsrsti » £ r th. p.r nt.ral. nt.ral 
and d »1 administration of virtually i»> Mm medici- 
n.l substances and a process for its production 

5 A medicinal preparation is described which contains a 
medicinal substance which is virtually insoluble in w.t.r 
and lipophilic media and on. or more physiologically 
tolerated amphoeurfactant (.) which is/are water-soluble 
or soluble in water in a mic.ll.r-colloid.1 manner, which 
XO .ub.tance. are present in dissolved form in on. or more 
physiologically tolerated, water-fre. and wat.r-miscibl. 
.elventC). This m.dicin.l preparation is amoved 
dermally, enterally or via the buccal rout., or, after 
th. addition of watar or water-containing solutions, 

15 parenteral^, enterally or via th. buccal rout.. 
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Deecripti n 

Pharmac utical preparation for the parent ral. enteral 
ttd d.n»l .dal«i8tr.tioa £ virtually ineolubl medici- 
nal „b*tanc« and * proc— lor At- production 

Tbe invention relate, to a medicinal preparation contain- 
ing a medicinal .ub-tance. which i- virtually in.olubl. 
in water and lypophilic media, and on. or .ore phy.io- 
logically tol.r.t.d ampho-urf.ctentt-) . vhich i./ar. 
^.r-olubl. or .olubl. in wat.r in a mic.ll.r-colloid.l 
manner, which .ub.tance. ar. P re..nt in di-.olved for. in 
on. or more phy.iologic.Uy tolerated water-free and 
w»t.r-miecible »olvent(.) . 

The medicinal preparation i. a solution and i. «»ploy.d 
par.nter.lly, .nt.r.lly or vi. th. buccal rout. aft.r 
adding wat.r or wat.r -containing .olution.. However, th. 
medicinal .olution can al.o be ployed dermally, via the 
buccal rout, and ent.r.lly without adding water, i... 
water- free. 

Medicinal preparation, of medicinal eub.tance. which ar. 
difficultly -olubl. in w.t.r have already been de-crib.d. 

BP-B-0.256,285 d.-cribe- preparation- of -olcinal 
.ub-tance- which are difficultly -oluble in water, which 
preparation, ar. -uitabl. for p.r.nt.ral i*""" -* 
contain an oil ph... C«. fatty .cid triglycrid^) . an 
emul-ifi.r (..g. .oyb.an l.cithin) and w»t.r. Th. medici- 
nal proration, ar. -u.pen-ion-/e»ul-ion. and are 
a dmini.t.r.d a. -uch. I>«. to th. natur. of th. prepar- 
ation proce.- and th. f.ct that i.v. admini.tration to 
bUBa »s i. not permitted, th.-. -u.pen-ion./«»ul.ion. ar. 
only -uitable to b. u-.d in animal experiment- for 
explor.tory inv.-tig.tion. of th. .ctivity of »edicin.l 
.ub-tanc- which ar. difficultly -olubl. in wat.r. 

A medicin.1 proration in the form of an emul.ion 
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concntr.te. baa d on . en 11 component, two complex 
^laifiers (HLB > 10 end » < 4) end . water- aolub e 
c component (e.g. ethenol or L2.propen.diol) . i. 
oescTibed in BP-A-0.539,319. The medicinal .ubstenc. 
which ie difficultly eolubl. in water i. dissolved in 
tb i, emulsion concentr.t. (eo-c.lled -microemul.ion 
pr.concentret.-). The weterfre. preparation is only 
Citable for the or.l mode of administration (e.g. in the 
form of geletin capsules) . 

X. accordance with D.-A-4. 129.309. medicine! ^"»" 
which ere difficultly soluhl. in weter ere dissolved with 
1. aid of lipophilic elKyllecteme. non-ionic eurface- 
acti v. suhstance. end wat.r-mi.cible. 
.tili-bl. lipids. The water-free .olution i. 
tared orally either in geletin c.p.ul- or 
prior dispersion with weter. Depending on the composition 
of L medicinal preper.tion. emulsion, or microeuspen- 
sions are formed. 

lipid, (e.g. egg lecithin) . 

T»e medicinal pr.par.tion. .r. water-containing finish^ 
.olution. which .r. .tehl. in storage and which contain 
. v.ry high content of surf.c.-.ctiv. substances. A high 
ontUt of surf.c-.ctiv. .uh.tence. is undesirable in 
the case of e preparation for i.v. administration. 

BP-A-0.48B.14a describ.. . .olvent-free preparation of 
, active compound-conteining liposomes from medicinal 
' Tun tances'ich are difficultly soluble in water 

natural end synthetic phospholipid.. The egueou. lipo^e 
dispersions ere suitebl. for perenterel administration. 

BP-A-0.467.838 describe, the preparation of active 
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compound-containing liposomes from medicinal eubstanc e 
which are difficultly soluble in wat r using purely 
synthetic phospholipids and employing acetic acid as 
solvent, with subsequent neutralization. The preparation 
contains water and is free from organic solvents. 

However, liposome formulations are unsuitable for use as 
finished pharmaceuticals owing to the formation of lyso- 
locithins (hydrolysis of the phospholipids) and their 
property of fusing to form larger structures (aggre- 
gation) . 

A process for preparing active compound- containing 
liposomes from water-soluble, biologically active com- 
pounds is described in BJ-B-0, 158,441. The active com- 
pound and the membrane lipid which is suitable for this 
purpose are dissolved, where appropriate using auxiliary 
.ubstances which are »embrane-etabilizing or which 
promote permeability, such as, for example, cholesterol 
or fatty acid sorbitan asters, in a solvent which is 
aiecible with water. In addition, a defined quantity of 
water is added, depending on active compound and mode of 
administration. After further addition of so-called 
excess water, and under specific preparation conditions, 
liposomes are formed which contain biologically active 
compounds enclosed by the membrane lipid. 

As is the case for all liposome or vesicular formu- 
lations, the water-containing compositions also suffer 
from the Instabilities (e.g. hydrolysis and tendency to 
fuse) which have already been described. In addition to 
this, when physiologically tolerated solvents are used, 
these compositions are completely unsuitable, owing to 
their low dissolving power, for employment with medicinal 
substances which are practically insoluble. 

Water-containing and water- free preparations for the 
production of so-called solution aerosols are also 
described in EP-B-0,158.441. Owing to the composition of 
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, m, i.HoTi (. a r 8 1 formulation) , any 

5 • £ <"»"~ -" V "' 1 

mat ion* 

SP-A-0,475,160 relate, to Vicinal preparation, of 
Licinal .ub.tance. which .r. r.adily .olubl. and 
^ffic"tly 7ol*l. in wat.r. which preparation, ar. 
10 £ S - • .—*- phoephoiipid ^.tidyX- 

choline content > 95 %>, .urfectant., ethanol and water 
«L. foliation, are only .uitabl. for the 
.dmini.tration of medicinal .ub.tance. in the or. of 
Upo.om.-li*. droplet, which contain the medicinal 
15 Stance. They too .uffer fro* the etability proble- 
which have already been de.cribed. renting in re^tric 
tion. with regard to their ..1. a. flniehed pharma- 
ceuticalfl. 

Th. object underlying the invention wa. to »h. available 
a0 a pharmaceutical* utili.abl. .y.tem in the for. , ol la 
' Uni.h.d pharmaceutical which mah.. po.-ihl- bo*th. 

»»,.nteral and the enteral, dermal and buccal admini.- 

ZTZ It medicinal eub.tance. which are virtually 

ineoluble in weter and lipophilic media. 



25 



spending on the epplication. the 

to be taken into con.ider.tion when achieving thi. 



objects 

1. parenteral application* 



a) 

30 



2134293 

- 5 - 

are virtually insoluble in water and lipophilic 
media whil preventing recrystallisati ns, i.e. the 
formation of uncontrolled, large solid particl 0 and 
agglomerate* which (can) give riee to occlusion, of 
the capillary vessels, 

subcutaneous/intramuscular 

it was necessary to improve the local compatibility, 
which was known to be poor, of medicinal substances 
which are virtually insoluble in water and 
lipophilic media. 

Enteral application t 

it was necessary to improve the absorption, which 
was known to be poor owing to their low solubility, 
of medicinal substances which are virtually insol- 
uble in water and lipophilic media, 



it was necessary to prevent the spontaneous recrys- 
tallixation of medicinal substances, which are 
virtually insoluble in water and lipophilic media, 
from hydrophilic solutions which are miscible with 
gastric/intestinal juice following mixing with 
gastric/intestinal juice. 

Dermal applications 

it was necessary to increase the concentration 
gradient, which was known to be low, of medicinal 
substances which are practically insoluble in water 
and lipophilic media when penetrating the skin in 
association with dermal use. 

Buccal application! 



it was necessary to increase the adsorption/ 
absorption, which was known to be low, of medicinal 
substances which are virtually insoluble in water 
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and lipophilic madia in a.aociati u with buccal u.a 
(a.g. rinsing and gargling a luti na) . 

The object de.crib.d ia achiaved by a atabl. aolution 
having baan found, which aolution contain, th. medicinal 
aub.tanc. which i. virtually inaolubl. in watar and 
iipophilic media, ona or more phy.iologic.lly tol.ratad 
.^hoaurxactantC) which i./ara aolubla in watar or 
aolubl. in watar in a »ic.llar-colloid.l «-nn.r and on. 
or mora phy.iologic.lly tol.ratad, wat.r-fr.a and wat.r- 
aH.cibl. .olvant(a). and which, aftar mixing with watar. 
fe rma a tran.iently .tabl. (meta.tabl.) 
colloidal di.p.r.io». i... th. adadni.tr a tion form which 
ia .uitabl. for parenteral and ant.ral administration. 

Th. watar-f ra. medicinal preparation ia da.ignat.d b.low 
ai a diBpereion concentrate (PC) . 

X lipophilic madium i. undaratood to mean, for example, 
a fatty acid triglyceride. 

Virtually inaolubl. in wat.r and lipophilic madia d.not.a 
that th. aolubility of th. medicinal aub.tanc. in water, 
or in a lipophilic medium, i. lea. than 0.001 %, prefer- 
ably lea. than 0.00001 %. 

to amphoaurfactant which i. aolubl. in water or eoluble 
in water in a mic.llar-colloidal manner i. under.tood to 
mean a natural amphoaurfactant. 

amphoaurfactant i. a natural, phy.iologically tol.r- 
.ted ampholyte, analogou. to th. endogenou. -surfactant 
(cf. Mut.chl.r, B., Arzneimitt.lwirkungen (Effect, of 
pharmaceuticala). 6th edition. Stuttgart 1991, and 
K.id.1, Wolf -Dieter, Phy.iologi. (Physiology), 6th 
Edition, Stuttgart/Hew York, 1988), which i. aolubl. in 
"fr or aolubl. in wat.r in a »ic.llar- colloidal a*nn.r. 

Micallar-colloidal denote, that, when water i. added. 
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b th mic lies and coll ids are t rmed (0.1 to 500 n») . 

Suitabl physiologically t lerated, water-fr a and water- 
miscibls aolvanta are, intar alia, aliphatic alcohols, 
glycerol ketal, lactams, N-alleyllactams, amino acid alkyl 
5 esters and aminoalcobol acyl esters. 

The invention therefore relates to a medicinal prepar- 
ation for parenteral, enteral, dermal or buccal adminis- 
tration containing a medicinal substance which is vir- 
tually insoluble in water and lipophilic media, wherein 

10 the medicinal substance is dissolved in a solution 
composed of one or more physiologically tolerated ampho- 
.urfactant(s), which is /are soluble in water or soluble 
in water in a micellar-colloidal manner, and one or more 
physiologically tolerated, water-free and water-mi.cible 

15 solvent (s) . 

The solution according to the invention is a so-called 
dispersion concentrate and, after mixing with water, 
blood plasma. tissus fluid or digestive juices, 
.pontaneously (without energy baing supplied) forms 
20 metastable. micallar-colloidal dispersions which contain 
the medicinal substance which is virtually insoluble in 
water and lipophilic media dissolved in a micellar- 
colloidal mannar or dis.amin.ted in a colloidally 
dispersed manner. 

25 in each case depending on the mode of administration, the 
.olution is in a suitable form for .dministration either 
in the undiluted state or following the addition of water 
which, where appropriate, contain, buffering substances, 
taste corrigents, a physiologically tolerated solvent 

30 which is miseible with water in any ratio, and/or a 
physiologically tolerated hydrophilie colloid which is 
.oluble in water. 

The invention further relate, to a process for producing 
the medicinal preparation, wherein the medicinal 
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substanc which is virtually insolubl in water and 
lipophilic media is diss lved, at r on temperatur r at 
an insignificantly higher temp rature and while stirring, 
in the water-free solution of the amphosurfactant(s) and 
in the water-free and water-miscible solvent (s). 

When carrying out the process, it is expedient to exclude 
oxygen, i.e. the process is carried out, for example, 
under K 2 protective gas. 

A temperature which is insignificantly higher denotes 
temperatures up to 50 »C, in particular up to 30 »C. 

When carrying out the process according to the invention, 
a clear solution is formed which is physically stable in 
storage, i.e. even after standing for a relatively long 
period of time (> 1 year) under the customary storage 
conditions ( + 5»C, *23»C, *40«C), no medicinal substance 
or auxiliary substance separates out from the solution. 

The dispersion concentrate according to the invention 
preferably contains from 1 to 20 % of medicinal sub- 
stance, from 1.0 to 50 %, in particular from 3.75 to 
27.5 *, of amphosurfactant, and solvent to 100 % (the 
percentage values are percent by weight) . 

The proportions of the active compounds, amphosurf actants 
and solvents are varied within the given concentrations 
depending on requirements (i.e. dosage and solubility of 
the active compounds and auxiliary substances) . 

The medicinal preparation (- medicinal form) according to 
the invention makes it possible to market medicinal 
substances which are virtually insoluble in water and 
lipophilic media in the form of clear liquids which are 
stable in storage (cf. Table 1). 

por parenteral use (i.v., i.m.. s.c), the clear solution 
according to the invention of the medicinal substance 
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which is virtually insoluble in water and lipophilic 
media is diluted, prior t injecti n, with a predeter- 
mined quantity £ wat r which, where appropriate, c n- 
taine th .aid further additione. The two liquids ar 
mixed by repeated gentle .baking. This re.ults in for- 
mation of the actual homogeneous parenteral adminis- 
tration for. (analogy with -parenteralia diluenda-, 
German Pharmacopoeia 9). The dilution i. effected in 
dependence on the active compound concentration in the 
dispersion concentrate, th. dose of active compound 
required and the volume being administered. After adding 
water, a homogeneous dispersion having a weak op.le.cenc. 
is .pontaneously formed from the clear solution (DC) . The 
dispersion is stabl. for th. P .riod of time until injec- 
; tion demanded for parenteralia diluenda (at least 
2 hours), i.e. neither medicinal substance nor auxiliary 
.ubstance(s) separate (s) out from the parenteral admini- 
stration form, the micellar-colloidal di.per.ion (cf. 
Table 2) . 

20 If an enteral adminiatration is envisaged, the clear 
dispersion concentrate according to the invention is 
poured, for example in order to obtain a aonodo.e. into 
hard or .oft gelatin c.p.ule. using known method., and 
then taken orally. It i. also pos.ible to admini.fr th. 

25 solution on augar, for .xampl.. Drinking ampoule, can 
also be filled with the necessary quantity of dispersion 
concentrate, which can be drunk after adding water. 

If a dermal administration is envisaged, the clear 
diaper.ion concentrate according to the invention is 

30 poured into container, which are auitable for the dermal 
administration, for example a gla.s bottle on which a 
metering pump is mounted or a plastic squeexe bottl.. for 
•xampl. mad. of poly.thyl.n.. and applied dropwi.e, in 
accordance with the valid do.ag. instructions .nvisag.d 

35 for the active compound, to the intended skin area, and 
massaged gently into the .kin. 
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I£ . buccal administrate n ie envieag d. the clear 
dispersi n concentr.t according to the inventi n ie 
pe «.d into container- which ar suitable f r the buccal 
administration, for example a glass bottle on which a 

5 dropper or metering pump i. —ted or a plastic monodoe. 
confer, for example made of polyethylene, and intro- 
duced, in accordance with the valid dosage instructions 
envisaged for the active compound, without adding water 
or els. «f t.r adding water, into the buccal cavity, being 

0 employed a. a rinsing or gargling solution with the aim 
o7.chi.ving buccal adsorption/absorption of the medici- 
nal substance. 

Special phospholipid mixtures of natural origin (soybean 
or egg) which have a phosphatidylcholin. content of from 
or »s»» . . A0 to 80 * and which are 

L5 20 to 90 %. preferably of from 40 to 80 an 

.olubl. in water or ar. soluble in water in a mic.ll.r- 
colloidal mann.r, are employed as amphosurf actant . 

I„ addition, these phospholipid mixture, can also contain 
phosphatidyl.thanolamine, pho.ph.tidyls.rine, pbospha- 
20 tidylino.itol. pho.ph.tidylglyc.rol .nd f r.. 

acids, such as, for .xample, the product. 
Epicholin 75*, Fhospholipon 50 and Lipoid S75 . 

in principls. synthetic and .emi-.ynthetic P*"^"" 
My aleo be ployed provided th^r po..." the solution 
25 properties which have been described. 

Suitable physiologically tolerated, water-free and ^water- 
B i.cibl. solves are monobydric or polyhydric aliphatic 
alcohols, (e.g. .thanol. 1,1-iminodi- 2 -propane! or 1,2- 
propan.diol) and/or ether alcohol, (e.g. t.trahydrofur- 

30 furyl alcohol polyethylene glycol ethers (e.g. Olycofurol 
75 ^, and/or glycerol k.tal (e.g. 2-dimetbyl-4-oxymetbyl- 
1 3-dioxalane (such as • 8 ol)cefl) and/or lactam, (e.g. 2- 
hl optrrolidines. such a. 'soluphor P) ~d/or H-alhyl- 
lactaL (e.g. M-methylpyrrolidon.) and/or H-.cylamino 

35 .cid alxyl esters. K-.cylamino alcohol acyl esters. 
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•cylamin alcoh 1 est rs r the c responding 
quaternization product, or amino acid alkyl esters. 
Monohydric or polybydric aliphatic alcohols, in par- 
ticular 1,2 -propanediol and tetrabydrofurfuryl alcohol 
polyethylene glycol ethers (e.g. Glycofurol 75 and 
Tetraglykol*) are preferably employed. 

All substances which are appropriate for enteral, 
parenteral, dermal and buccal applications, and which are 
virtually insoluble in water and lipophilic media (solu- 
bility preferably less than 0.00001 %) , are suitable for 
».. a. medicinal substances. Those which are particularly 
suitable are: 

1. Anti-AIDS agents, such as protease inhibitors, e.g. 
H,»*-bis [(28- (i,l-dimetbyletbylsulfonylmethyl)-3- (1- 
naphthyD-propionyl) -b-valyl] -2S,5S-diamino-l,«- 
diphenylhexane-3R.4R-diol (also designated as HBY 

793) 
and 

4-isopropyloxycarbonyl-5-methoxy-3-methylthio»ethyl- 
3,4-dihydroquinoxaline-2 (1H) -thione (also designated 
as HBY 097) 

2. Antirheumatic agents and antipsoriatic agents, such 
as leflunomide, 2-cyano-3-hydroxy-H- (4-trif luoro- 
methylphenyDcrotonamide and 2-cyano-3-bydroxy-3- 
cycloprOpyl-H- (3-methyl-4-trlf luoromethylphenyDpro- 
penamide 

3. Antimycotic agents, such as clotrimazole, mico- 
nazole, econazole, bifonazole. rilopirox, 
ketoconazole, and itraconazole. 



4. 



5. 



Antidiabetic agents, such as glibenclamide, glime- 
piride. 

Diuretic agents, such as furosemide and piretanlde. 
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Medicinal substance which are sensitive to hydrolysis, 
for example medicinal substances £ recombinant rigin, 
e.g. hirudin and its structural analogs having th 
eppropriate activity, are also particularly suitable for 
use as medicinal substances. 

The medicinal preparation may also contain additional 
auxiliary substances which must dissolve in the water- 
free, water-miscible solvent. 

Examples of additional auxiliary eubstancee which the 
dispsrsion concentrete can contain are hydrophilic 
colloids, in particular polyvinylpyrrolidone (e.g. 
•Kollidon types), for example in a quantity of from 1 to 
10 %. 

Further examples of suitable auxiliary substances, apart 
from the hydrophilic colloids which have alreedy been 
mentioned, are non- ionic, surf ace-active substances, e.g. 
polyethylene glycol glycerol triricinoleete (e.g. Cremo- 
phor BX,) and/or ionic surface -ective substances, e.g. 
l,4-bis(2-ethylhexyl)sulfosuccinata Ha (e.g. Aerosol 

OT) . 

If it is expedient to edd further auxiliary substances, 
the process according to the invention is carried out as 
follows t 

The water-free and water-miscible solvent(s) is/ere 
homogeneously mixed and dissolved with the amphe.urf.c- 
tant and the remaining auxiliary eubstancee, including 
the hydrophilic colloid as well, the medicinal substance 
which is virtually insoluble in water and lipophilic 
media is subsequently likewise dissolved in this mixture 
while stirring/rotating. 

As a rule, no further auxiliary eubstancee ere mandatory 
for the weter-fre. and water-mi.cible dispersion concen- 
tretes. For this reason, the material loading is 
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extremely low in the c.e of ent rel, dermal and buccal 
edministrati n, and also, in particular, in the case of 
parent ral or buccal administration f llowing dilution 
with water. 

The water- free and water -mi.cible preparations are 
physiologically unobjectionable; they can be administered 
in precise doses and are stable in storage (cf . Table 2) . 

in order further to explain the invention, the following 
examples are citedi 

Example 1: Preparation of dispersion concentrate (PC) 
(General Instructions) 

The medicinal preparation (DC) according to the invention 
comprises the components medicinal substance (- virtually 
Insoluble in water and lipophilic media), the auxiliary 
Bubstance A (- water- free eolvent which is miscible with 
water in any ratio) , the auxiliary substance B (- ampho- 
aurfactant which is soluble in water or ie soluble in 
water in a micellar-colloidal manner), and, where appro- 
priate, the auxiliary substance C (- non-ionic or ionic 
eurface-active substance which is soluble in water) 
end/or, where appropriate, the auxiliary substance D (- 
bydrophilic colloid which is soluble in water). 

Auxiliary substance A is initially introduced into a 
preparation v.esel which i. suitable for preparing 
solutions, and the auxiliary substance B is introduced in 
portions while stirring. Depending on the temperature 
(max. -50«C) and the efficiency of the mixing and stir- 
ring equipment, a clear solution is formed within 
1-2 hours. 

After that, the auxiliary substances C and/or D are, 
where appropriate, added stepwise at room temperature. 
The cleer euxiliary substance solution (ASS) is formed 
after about 1 hour. 
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Th medicinal substance is introduced into the ASS. A 
clear solution, the DC, ie formed after a short while. 

After that, a pressure filtration is carried out, at 2- 
2.5 bar, through a polyamide membrane having a pore width 
of 0.2 im. Subsequently, the primary packings, correspon- 
ding to the mode of administration, are filled with the 
solution, in the case of parenteral administration, 
single-dose containers are filled with the DC, which is 
sterilized (20 min., 120«C) in the final container (- 
Injection vial) . 

All operations are carried out with oxygen to a large 
extent being excluded (use of M a protective gas) . 



i Bxaapl* 


3 


3 


4 


5 


DC coapon«ntt Cag/g) 










lUdloinal »ub»t»nc«i HBY 793 


10.00 


10.00 


40.00 


40.00 


As I* 3 -Propanediol 


740.00 








At Olycofurol 75 




865.00 


835.00 


710.00 


Bt Bpicholin 75 


350.00 


135.00 


135.00 


350.00 



The medicinal preparation DC is stable in storage. Table 
1 shows the medicinal substance stability and clarity 
stability of formulations of different concentrations and 
having been produced by different processes and with 
different loadings in the final container. 
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Table 1 Medicinal eubetance etability 





Ixaaple 


3 


4 


4 I 

min., 121 # C) | 


DC content of madicinal aubatance 








(HPLC) lag/100 ng] af tar 6 wmtha 








Initial value 


1.01 


4.13 


4.18 


Rafrigerator 






3.98 


RT 


1.00 


4.05 


3.98 


♦40 # C 




4.02 


3.97 t 



Clarity etability 

10 The dispersion concentrate* remain clear under all the 
storage conditions (6 month* in a refrigerator, at room 
temperature (RT) or at 40°C) . 

Example 6 

Preparation of the parenteral administration form 
15 (General Instructions) 

The medicinal preparation (DC) contained in single-dose 
containers - preparation aocording to Example 1 - is, for 
parenteral administration, converted into the actual 
administration form using a prescribed volume of water. 

20 a metastasis, micellar-colloidal dispersion having an 
average particle diameter of about 150 nm and a sise 
distribution in ths range from 80 to 250 nm is rapidly 
constituted from the clear DC after repeated gentle 
shaking with the prescribed volume of water. 

25 Depending on the concentration being used, and on the 
composition of the DC, the pH varies in a range from 5.6 
to 6.4. The osmolality is about 500 mOemol/kg. 
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The administration f ra (• micellar-c lloidal dispersion) 
conforms to the requirements for ■ solutions for injec- 
tion" or "solutions for infusion" in accordance with 
German Pharmacopoeia 10. 

5 Table 2 shows the chemical and physical stability after 
standing for € hours at room temperature. 

The dispersion concentrates in Examples 7, 8 and 9 were 
prepared in accordance with Example 1, and converted into 
the administration forms of Example* 7, 8 and 9 in 
10 accordance with Example 6. 



•'•••y 



'ft 
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Table 2 





Kxtaplo 7 


Bxaspla 1 


Kxaxpla 9 I 




Cospoo«nt 


DC or aduinia- 
tration form 
ta*/v.J 


DC or adminis- 
tration form 


DC or adminis- 
tration form 
ta*/v.) 




Madicinal »ub#t»ncoi 
HBT 793, 95.7 % atrangt* 


5.75 


33.96 


33.96 


Bi Ipicholin 75 


69.50 


59.50 


69.50 


At Olycofuxol 75 


450.77 


463.54 


463.54 


DC 


556.00 


556.00 


556.00 


Wator 


5000.00 


5000.00 


3333.75 


Administration form 


5556.00 
(. 1 mg/mX) 


5556.00 
(• 4 wg/ml) 


3775.75 
(. 0 mg/ml) 


Cootrat of activo compound 


(BPLC) lag/v.) 






0 hour* 
aftar 6 hour' 


j 5.59 
| 5.53 


23.56 
33.56 


33.75 
33.93 




Avarags particla dlaastor 
(a», RTl * 






0 hours 
aftar 6 hour* 


1 149. a 
| 151.4 


1 133.9 
j 137.3 


165.5 
167.6 




R Folydiaparsity (XT) 




1 0 hour* 
H aftar 6 hour* 


0.340 
0.170 


1 0.390 


0.393 ' | 
..,41 | 







•) measured using a photon- correlation spectrometer 

(Autosiser 2c , from Halvarn) 
v. danotaa vial/final container 



Table 3 ehowe the analyaia of pharmacokinetic investi- 
gations following intravenous and subcutaneous adminis- 
tration of Examples 7 and 8 to the mouse. 

The investigations were carried out as follows i 

The preparations were administered intravenously, subcu- 
taneous ly or orally, by gavage, to female NMRI mice aged 
about 6 weeks. At specified times, cardiac puncture was 
carried out, under anaesthesia, on in each case two or 
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three mice. The anaesthesia was achiev d by the intra- 
p rit n al administration of 0.3 ml of a ur than e - 
lution (0.2 mg/ml) . The ©1 od that was removed wae stored 
at 4°C until it had c agulated and then centrifuged. The 
5 serum thus obtained was centrifuged once again to purify 
it (Eppendorff centrifuge, model 5414, 5 min.) . The serum 
was stored at -20*C until it was analyzed. 

The samples were analysed using HPLC, with an ether 
extraction first being carried out in the case of HBY 793 
10 analysis. The content was determined by fluorometry. 



Table 3 
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Nod* of 
administration 


Xxaapla 


Dose 


A0C 
tng X 
h/«lj 


AUC/ 

Dose 


t/2 0 
lain.] I 


i.v. ' 


7 


8.4 


2932 


301 


321 


i.v. 


8 


50.0 


6699 


134 


78 
[hours] 


B.C. 


7 


4.1 


347 


84 




i.e. 


8 


16.3 


469 


28 


3 -LI 



AUC - Area under the curve 



Table 3 shows that complete absorption does not occur in 
the case of s.c. administration (standardisation t i.v. 
administration - 100 % bioavailability) . 

Local compatibility is good under all test conditions. 

The dispersion concentrates of Examples 10 to 14 are 
prepared in analogy with Example 1. 
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Example 10 11 " 



10 



DC Component* [sng/g] 

Medicinal substances 10.00 10.00 10.00 30.00 
HBY 793 

A: 1,2 -Propanediol 490.00 865.00 

As Olycofurol 75 - - 928.00 845.00 

B: Bpicholin 75 250.00 €2.50 46.50 62.50 

Ci PBQ-7-glycerylcocoate 250.00 - 

J C: Cramophor EL 62.50 15.50 62. SO | 



J Example 


14 


15 


16 


17 


DC Components [mg/gl 










Medicinal substances 


40.00 


40.00 


40.00 


50.00 


HBY 793 










As Olycofurol 75 


785.00 


797.50 


723.00 


725.00 


Bs Bpicholin 75 


125.00 


62.50 


93.500 


125.00 


C: Cremophor EL 


m 




93.50 




Ds Kollidon 17 (PVP) 


50.00 


100.00 


50.00 


100.00 



15 



Table 4 shows the analysis o£ pharmacoXinetic inveeti- 
gations carried out on formulations containing auxiliary 
20 aubatanceo of the groups C) and D) following intravenous 
administration to the mouse (experimental descriptions 
cf. investigations of Examples 7 and 8). The concen- 
tration (C) of active compound was ascertained after 
60 minutes. 
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Table 4 



10 



15 



| Mod* of 

1 Administration 


IXAXOplO 


Doaa 

tng/kfl] 


C, €0 sin. 
[ng/ml] 


AUC 
[ngxh/all 


\ iaVa 


10 


9.9 


196 


851 




13 


29,7 


8049 


6397 


| *' v ' 


17 


33.5 


1073 





Local compatibility is good. 

Table 5 shows the pharmacokinetic analyeee carried out on 
formulations having different medicinal substance/ 
auxiliary eubetance ratios following eubcutaneoua admin- 
istration to the mouee (experimental description! cf. 
investigations on Examples 7 and 8) . 

Table 5 



I Bxaapla 


Nadicinal •ubatanca/auxil- 
iary aubatance ratio 
[parti) 

Nadicinal aubatancas B) t D) 


Doaa 


ADD 

[ngXn/nl) 


ADS /Doaa | 


4 


1 i 3.135 i - 


20 


1818 


90.9 


15 


1 t 1.560 i 2.5 


20 


1815 


92.6 


5 


1 t 6.250 t - 


40 


3627 


90.7 


IS 


1 : 1.560 t 2.5 


33 


3219 


96.7 



• ■ 



ADD » area under the data 



mm 

>■■■■:<.::.:. 

mm 

• S\/..i'<:-.7? 



.-aV ' • '• 

■ ' 



20 The dispersion concentrates of Examples 18 to 24 were 
prepared In analogy with Example 1. 



■ " .. s. 




r-ff& 
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- 


18 


19 


20 


21 


VWH^WUfHWI Iih*j / y J 










Medicinal »ub»tanc«i 

HPY 097 


20.00 


20.00 


20.00 


50.00 


Ai Olycofurol 75 


855.00 


792.50 


817.50 


762.50 


Bi Ipicholin 75 


125.00 


93.75 


62.50 


93.75 


Ct Craaopbor XL 




93.75 




93.75 


Di Kollldoa 17 (PVP) 






100.00 





Bxaaplo 


22 


23 


24 


DC Coapon»nt» lmg/g) 








Itedicinal tubatanco: HBT 097 


50.00 


100.00 


200.00 


At 1,2 -Propanediol 


762.50 


• 




At Olycofurol 75 




618.75 


516.75 


| Bt Splcholin 75 


93.75 


93.75 


93*75 


1 Ct Cr«aophor SL 


93.75 




187.50 ; 


I Ct Cr«aophor KB 40 




187.50 





Table 6 shows pharmacokinetic analyses carried out on 
different formulations containing the medicinal substance 
HBY 097 which were administered to different animal 
species using different modes of administration. 

The investigations in the mouse were carried out as 
indicated under Examples 7 and 8. The tests were carried 

out on the dog as follows, 

Dogt 

Male dogs (beagles) , having a bodyweight of about 20 kg, 
were placed in individual cages approximately 16 hours 
before beginning the experiment. Until the end of the 
experiment, the animals were not given any feed but had 
unrestricted access to drinking water. In the case of the 
oral administration, the dogs were in each case given the 



... 



• / ■ ••• 

.. . ... 



• • *\ : -: 



■ ■: ••• 

: 



ff s*sCi 

Sili 
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teet preparati n in capsules, which were push d deep int 
th pharynx. The dose was rinsed down with appr ximately 
20 ml of tap water using a 20 ml syringe. 

Intravenous administration of test preparations was 
effected by injecting them into the antibrachial cephalic 
vein, care being taken to ensure that this same vein was 
not used during the experiment for removing blood 
samples. 

At the scheduled times, 5-8 ml of blood were in each case 
collected in heparinized sampling tubes by puncturing the 
antibrachial cephalic vein. The samples were placed in an 
ice bath for about 1 hour and then centrifuged (10 min., 
3,000 rpm at 4°C). The heparinised plasma was centrifuged 
once more to purify it and subsequently stored at -20°C 
until it was analysed. 

Analysis 

The samples were analyzed by BFLC, with a precipitation 
with acetonitrile being carried out before analyzing for 
HBY 097. The content was determined by measuring the UV 
absorption. 



Table € 



[Animal 


Mode of 


Example 


Dose 


AUC 


| Species 


administration 




[mg/kg] 


[ngx h/ml] 


Mouse 


i.v. 


19 


7.4 


668 








16.0 


2703 




p.o. 


22 


100.0 


2322 








100.0 


4275 


Dog 


i.v. 


23 


5.3 


6188 




i.v. 


19 


1.7 


925 








2.0 


956 



prepared in analogy with Example 1. 
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Example 


25 


26 


27 






DC coop nents [mg/g] 












Rilopirox, dermal 


10.00 


10.00 


m 


■ 




Lef lunomlde, dermal 


- 


- 


10.00 


10.00 




A: 1,2- Propanediol 


- 


- 


740.00 


740.00 




At Glycofurol 75 


865.00 


740.00 








Bt Epicholin 75 


125.00 




250.00 


187.50 




Bt Lipoid 8 75 




187.50 








Ct Cremophor RH 40 




62.50 




62.50 








as 


20 32 


22 


32 


34 


DC co*poa«nt» 1*9/91 












Oli»*plrid», p.e. 


20.0 


25.0 








ltr»con«sol«. 




5.0 


5.0 


S.O 


5.0 


At l,2-»rop*ft»diQl 


•07.5 










1 

Ai Olycofurol 75 




CI5.0 745.0 770.0 


170.0 


«•».» 


St Epicbolio 75 




250.0 225.0 


123.0 


125.0 


Si Fboffpbollpoe 30* 


(2.5 










St Lipoid f 7S 




225.00 








Ct Cr«aophor SB 40 




125.00 






117.5 



Ct Myxlj 52 55.00 
Ct Dioctyl-»ulto«ueciMt« 25.00 
St KollldM 17 (PVF) 



50.00 



100.00 
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Kxanplo 




35 


39 


37 


PC component* tmg/g] 










2-Cyano-3-hydroxy-N- <4-trif luoro- 
m* tbylphtnyl ) crotonamido 


10.0 mg 


50.0 mg 


50.0 mg 


Ai 1 , 1 - Xminodi - 2 -pr opacol 




ft A A M 

91/ • V 


50.0 mg 


A. Olycofurol 75 




740.0 mg 






Ai 1,2 -Propanediol 






775.0 mg 


650.0 mg 


Bt Lipoid 8 75 




250.0 mg 


125.0 mg 


250.0 mg 




Exampla 




39 


40 




DC component* [mg/g] 










Furoaamida 


15.0 mg 


10.0 mg 






Piratanida 






5.0 mg 


5.0 mg 


Ai Olycofurol 75 


685.0 mg 


740.0 mg 


770.0 mg 


870.0 mg 


Bt Bpicholin 75 




250.0 mg 


125.0 mg 


125.0 mg 


Bt Lipoid 8 75 


125.0 mg 








Ct Cramophor RH 40 


125.0 mg 








D: Kollidon 17/PVP 


50.0 mg 




100.0 mg 





■ ■ 

<>:<,?: 

Sin 
Mi 




-V-/C 
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THE EMBODIMENTS OF THE INVENTION IN WHICH AN EXCLUSIVE 
PROPERTY OR PRIVILEGE IS CLAIMED ARE DEFINED AS FOLLOWS: 

1. ~X medicinal preparation f r .parenteral, enterals 
dermal r buccal administration c ntaining a m dici- 
nal substance which ia virtually ina luble in water 
5 and lipophilic madia, wherein the medicinal aub- 

atance ia dissolved in a solution composed of one or 
more physiologically tolerated amphosurfactant (a) , 
which ia/are soluble in water or soluble in water in 
a micellar-colloidal manner, and one or more physio* 
10 logically tolerated, water- free and water -miecible 

solvent (s). 

2* The medicinal preparation as claimed in claim 1, 
which contains further physiologically tolerated 
auxiliary substances which are soluble in the water- 
15 free, water-miscible solvent. 

3. The medicinal preparation as claimed in claim 1, 
which additionally contains a physiologically toler- 
ated hydrophilie colloid, and/or physiologically 
tolerated, non-ionic or ionic, surface -active sub- 
20 stances. 



ether. 



agent, an antirheumatic agent, an antipsoriatic 
30 agent, a diuretic agent, an antimycotio agent or an 



6. Water- containing dispersion for the parenteral, 
enteral or buccal administration of medicinal 



4. The medicinal preparation /as claimed in claim 1, & : ^:#iy£: 



wherein the amphosurfactant is a phospholipid mix- 
ture having a phosphatidylcholine content of from 40 V^W^Ml 
to 00 %, and the solvent is 1 , 2 -propanediol or 







25 tetrahydrofurfuryl alcohol polyethylene glycol 



5. The medicinal preparation as claimed in claim 1, 
wherein the medicinal substance is an ant i -AIDS 



antidiabetic agent. 
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substances which are virtually insoluble in water or 
lipophilic media, wherein the medicinal preparation 

as claimed in one of claims 1 to 5 additionally y\ 
contains water which, where appr priate, c ntaine 
5 physiologically tolerated buffering substances, 

taste corrigente, a physiologically tolerated sol- 
vent which is miscible with water in any ratio, . 
and/or a physiologically tolerated, hydrophilio 
colloid which is soluble in water. 

10 7. A process for producing a medicinal preparation as 
claimed in claim 1, wherein the medicinal substance 
which is virtually insoluble in water and lipophilic . 
media is dissolved, at room temperature or at a 

temperature which is insignificantly higher, in the y-: : ^^M : 
15 water-free solution of the amphosurf actant <s) and i-&&?%Z:?i 

the water-free and water -miscible solvent (s) • "■V'V-^SS 

8. A process for producing a water-containing disper- 

sion as claimed in claim 6, wherein a medicinal iA:$&M 
preparation as claimed in one of claims 1 to 5 is 

20 dispersed in water which, where appropriate, con- ^>/& 

tains physiologically tolerated buffering sub- W^^MBM 

stances, taste corrigente, a physiologically toler- HcftS^Sl 

ated solvent which is miscible with water in any ]{; 

ratio, and/or a physiologically tolerated, hydro- t ^-& : -^ 

25 philic colloid which is soluble in water. 



